Absolute quantitation of proteins by a combination of acid hydrolysis and matrix-assisted laser desorption/ionization mass spectrometry.
Quantitation by mass spectrometry is increasingly used to monitor protein levels in biological samples. Most of the current methods are based on the relative comparison of protein quantities but are not suited for the determination of the absolute amount of a given protein. Here we describe a method for the absolute quantitation of proteins that is based on amino acid analysis by matrix-assisted laser desorption/ionization mass spectrometry. Proteins are completely hydrolyzed by acid hydrolysis and then mixed with standards of isotopically labeled amino acids. For the presented study, lysine, leucine, and two different types of labeled arginine were examined as standards. Quantitation of proteins is then achieved by measuring the ratios of labeled and unlabeled amino acids. The method has a sensitivity down to the low-femtomole range and can be applied to quantitate proteins separated by gel electrophoresis. Furthermore, we demonstrate that a mixture of two proteins can be quantitated using two labeled amino acids simultaneously.